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(54) PRODUCTION OF RADIAL TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently reduce tube force 
variation in the radial direction of an individual tire. 
SOLUTION: In an average waveform recording process, the RFV 
waveform component of the molding factor at every molding 
machine and the RFV waveform component of the vulcanization 
factor at every molding machine are obtained to be recorded on 
an electric computer 16. In a waveform synthesizing process, 
the RRO waveform of a green tire 1 0 is substituted with a RFV 
waveform component and the RFV waveform components of 
the molding factor and the vulcanization factor are superposed 
thereon to obtain an RFV synthesized waveform. In a selection 
process, the peripheral position of the green tire 10 minimizing 
the amplitude of the RFV synthesized waveform and that of a 
vulcanizing mold are selected and, in a vulcanizing process, the 
green tire 10 is arranged in the vulcanizing mold on the basis of 
the peripheral positions selected in the selection process to be 
vulcanized. By this constitution, the force vaiation in the radial 
direction of the tire is sufficiently reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The RRO wave measurement process which measures the RRO wave of each Green tire, The 
average wave record process which acquires each of the RFV average wave component of the shaping factor 
for every making machine which fabricates the Green tire, and the RFV average wave component of the 
vulcanization factor for every vulcanizer which performs vulcanization of the Green tire, and is recorded on 
a computer, The wave composition process of permuting the RRO wave for every one Green tire by the 
RFV wave component, and acquiring a RFV composition wave for each RFV average wave component of a 
shaping factor and a vulcanization factor in piles to this, The selection process which chooses the hoop 
direction location of the Green tire and the hoop direction location of vulcanization mold where a RFV 
composition wave amplitude serves as the minimum, The manufacture approach of the radial-ply tire 
characterized by having the vulcanization process which arranges and vulcanizes the Green tire in 
vulcanization mold under the condition of having positioned the hoop direction location of the Green tire 
and the hoop direction location of vulcanization mold which were chosen at the selection process. 
[Claim 2] The manufacture approach of the radial-ply tire according to claim 1 characterized by acquiring 
the RFV average wave component of a vulcanization factor by making at least two vulcanization tires into a 
sample, and offsetting a shaping factor at said average wave record process from two or more RFV waves 
acquired from each vulcanization tire. 

[Claim 3] The manufacture approach of the radial-ply tire according to claim 1 or 2 characterized by 
acquiring the RFV average wave component of a shaping factor by making at least two vulcanization tires 
into a sample, and offsetting a vulcanization factor at said average wave record process from two or more 
RFV waves acquired from each vulcanization tire. 

[Claim 4] Said average wave record process is the manufacture approach of a radial-ply tire given in any 1 
term of claim 1 characterized by what the RFV average wave component of a vulcanization factor is 
acquired for each vulcanization mold of every, and is recorded on a computer when a vulcanizer has the 
vulcanization mold of the 2nd [ or more ] page thru/or claim 3. 

[Claim 5] Said selection process is the manufacture approach of a radial-ply tire given in any 1 term of 
claim 1 characterized by making the bar code added to the Green tire into the criteria which define the hoop 
direction location of the Green tire thru/or claim 4. 

[Claim 6] It is the manufacture approach of a radial-ply tire given in any 1 term of claim 1 characterized by 
performing positioning with the hoop direction location of the Green tire and the hoop direction location of 
vulcanization mold in a vulcanization process in a base or a loader every Green tire thru/or claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the radial-ply tire which 
started the manufacture approach of a radial-ply tire, especially mitigated RFV of a radial-ply tire. 
[0002] 

[Description of the Prior Art] In order that RFV of a radial-ply tire may do effect important for vibration and 
the degree of comfort of a car, the attempt which reduces RFV is performed variously conventionally. 
[0003] 

[Problem(s) to be Solved by the Invention] As a typical thing, so that JP, 1-1 45 135, A may see Although 
there is the manufacture approach of a radial-ply tire of making these factors offsetting paying attention to 
the average wave of the force variation of vulcanization mold, as the average wave of the force variation of 
the Green tire as a shaping factor, and a vulcanization factor By this approach, since a difference was in the 
force variation average wave of the Green tire, and the force variation wave of each Green tire, each other 
could not be made to have been fully able to offset and a force variation was not fully able to be reduced. 
[0004] Moreover, although there is the manufacture approach of a radial-ply tire looked at by JP,6- 
182903, A of making these factors offsetting like paying attention to the RRO (Radial Run out: periphery 
coming down) wave and vulcanization factor wave of the Green tire Although the RRO wave of the Green 
tire substitutes the shaping factor for this approach The gage fluctuation by the cap produced during the 
vulcanization seen with the rigid factor which is not detected by the RRO wave, a high performance tire, etc. 
and slip of layer material is disregarded. RFV (Radial Force Variation: fluctuation of radial reaction force) 
was not fully able to be reduced. 

[0005] In addition, the above-mentioned rigid factor and gage fluctuation are shaping factors (a fixed part) 
determined with the structure of a tire. 

[0006] It is the purpose that this invention acquires the manufacture approach of a radial-ply tire that the 
force variation of the radial direction of the tire in [ every ] can fully be reduced, in consideration of the 
above-mentioned fact. 
[0007] 

[Means for Solving the Problem] The manufacture approach of the radial-ply tire of this invention according 
to claim 1 The RRO wave measurement process which measures the RRO wave of each Green tire, The 
average wave record process which acquires each of the RFV average wave component of the shaping factor 
for every making machine which fabricates the Green tire, and the RFV average wave component of the 
vulcanization factor for every vulcanizer which performs vulcanization of the Green tire, and is recorded on 
a computer, The wave composition process of permuting the RRO wave for every one Green tire by the 
RFV \yave component, and acquiring a RFV composition wave for each RFV average wave component of a 
shaping factor and a vulcanization factor in piles to this, The selection process which chooses the hoop 
direction location of the Green tire and the hoop direction location of vulcanization mold where a RFV 
composition wave amplitude serves as the minimum, It is characterized by having the vulcanization process 
which arranges and vulcanizes the Green tire in vulcanization mold under the condition of having positioned 
the hoop direction location of the Green tire and the hoop direction location of vulcanization mold which 
were chosen at the selection process. 

[0008] Next, the manufacture approach of a radial-ply tire according to claim 1 is explained. 
[0009] By the manufacture approach of the radial -ply tire invention according to claim 1 , by the RRO wave 
measurement process, the RRO wave of each Green tire to vulcanize is measured with a laser displacement 
gage etc., and it inputs into a computer. 
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[0010] Moreover, at an average wave record process, while acquiring the RFV average wave component of 
a shaping factor in advance for every making machine and recording on a computer, the RFV average wave 
component of a vulcanization factor is acquired in advance for every vulcanizer, and it records on a 
computer. 

[001 1] At a wave composition process, a RFV composition wave is acquired for each RFV average wave 
component of a shaping factor and a vulcanization factor in piles for the RFV wave component which 
permuted the RRO wave of the Green tire and was obtained. 

[0012] At a selection process, a RFV composition wave amplitude chooses the hoop direction location of 
the Green tire and the hoop direction location of vulcanization mold used as the minimum. 
[0013] At a vulcanization process, the RFV composition wave amplitude chosen at the selection process 
carries out loading arrangement of the Green tire into vulcanization mold based on the hoop direction 
location of the Green tire and the hoop direction location of vulcanization mold used as the minimum, and 
performs vulcanization of the Green tire after that. 

[0014] Thereby, the radial-ply tire which fully reduced the force variation (RFV) of a radial direction is 
obtained. 

[0015] Invention according to claim 2 is characterized by acquiring the RFV average wave component of a 
vulcanization factor at said average wave record process in the manufacture approach of a radial-ply tire 
according to claim 1 by making at least two vulcanization tires into a sample, and offsetting a shaping factor 
from two or more RFV waves acquired from each vulcanization tire. 

[0016] Next, the manufacture approach of a radial-ply tire according to claim 2 is explained. 
[0017] By the manufacture approach of a radial-ply tire according to claim 2, the RFV average wave 
component of a vulcanization factor is obtained in an average wave record process by making at least two 
vulcanization tires into a sample, and offsetting a shaping factor from two or more RFV waves acquired 
from each vulcanization tire. 

[0018] In addition, although the measurement size of the vulcanization tire for offsetting the above- 
mentioned shaping factor is at least two, a measurement size can obtain the RFV average wave component 
of a vulcanization factor accurate [ more ones ]. 

[0019] Invention according to claim 3 is characterized by acquiring the RFV average wave component of a 
shaping factor at said average wave record process in the manufacture approach of a radial-ply tire 
according to claim 1 or 2 by making at least two vulcanization tires into a sample, and offsetting a 
vulcanization factor from two or more RFV waves acquired from each vulcanization tire. 
[0020] Next, the manufacture approach of a radial-ply tire according to claim 3 is explained. 
[0021] By the manufacture approach of a radial-ply tire according to claim 3, the RFV average wave 
component of a shaping factor is obtained in an average wave record process by making at least two 
vulcanization tires into a sample, and offsetting a vulcanization factor from two or more RFV waves 
acquired from each vulcanization tire. 

[0022] In addition, although the measurement size of the vulcanization tire for offsetting the above- 
mentioned vulcanization factor is at least two, a measurement size can obtain the RFV average wave 
component of a shaping factor accurate [ more ones ]. 

[0023] Invention according to claim 4 is characterized by for said average wave record process acquiring the 
RFV average wave component of a vulcanization factor for each vulcanization mold of every, and recording 
it on a computer, when a vulcanizer has the vulcanization mold of the 2nd [ or more ] page in the 
manufacture approach of a radial -ply tire given in any 1 term of claim 1 thru/or claim 3. 
[0024] Next, the manufacture approach of a radial-ply tire according to claim 4 is explained. 
[0025] By the manufacture approach of a radial-ply tire according to claim 4, when a vulcanizer has the 
vulcanization mold of the 2nd [ or more ] page, an average wave record process acquires the RFV average 
wave component of a vulcanization factor for each vulcanization mold of every, and records it on a 
computer. 

[0026] Thereby, the Green tire can be vulcanized the optimal by each vulcanization mold. 

[0027] It is characterized by invention according to claim 5 making the bar code by which said selection 

process was added to the Green tire the criteria which define the hoop direction location of the Green tire in 

the manufacture approach of a radial-ply tire given in any 1 term of claim 1 thru/or claim 4. 

[0028] Next, the manufacture approach of a radial-ply tire according to claim 5 is explained. 

[0029] Let the bar code added to the Green tire be the criteria which define the hoop direction location of the 

Green tire in a selection process by the manufacture approach of a radial -ply tire according to claim 5. 

[0030] Conventionally, in the tire production process, in order to manufacture the tire excellent in 
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uniformity, vulcanization mold is loaded with the Green tire so that for example, the RRO peak location of 
the Green tire and the RRO bottom location of vulcanization mold may be in agreement. 
[0031] In order to show for example, the RRO peak location of the Green tire, when the bar code is added to 
the Green tire, there is no need of adding marking showing a RRO peak location to the Green tire separately, 
and a bar code can be used for the criteria which define the hoop direction location of the Green tire. 
[0032] Invention according to claim 6 is characterized by performing positioning with the hoop direction 
location of the Green tire and the hoop direction location of vulcanization mold in a vulcanization process in 
a base or a loader every Green tire in the manufacture approach of a radial-ply tire given in any 1 term of 
claim 1 thru/or claim 5. 

[0033] Next, the manufacture approach of a radial-ply tire according to claim 6 is explained. 
[0034] Conventionally, in a tire production process, with a loader, the Green tire which the Green tire was 
temporarily carried in it on the base pivotable every Green tire in which loading support is possible before 
the Green tire carried out loading arrangement to vulcanization mold, and was carried in the base every 
Green tire is conveyed by vulcanization mold, and the position of vulcanization mold is loaded with it. 
[0035] After the base was supporting the carried Green tire pivotable every Green tire and the loader has 
held the Green tire, since it is pivotable, positioning with the hoop direction location of the Green tire and 
the hoop direction location of vulcanization mold can be immediately performed in a base or a loader every 
Green tire. 
[0036] 

[Embodiment of the Invention] The manufacture approach of the radial-ply tire of this invention is 
explained according to drawing 1 - drawing 5 . 

[0037] As shown in drawing 1 , it attaches to the wheel which does not illustrate the Green tire [ finishing / 
shaping ] 10 fabricated with the well-known making machine which is not illustrated, and predetermined 
internal pressure is filled up with a RRO wave measurement process. 

[0038] The well-known laser displacement gage 14 turning a detection side in the direction of a core of the 
Green tire 10, being fixed to tread section 10A of the Green tire 10, and the part which counters, and making 
the Green tire 10 turn, the distance L with tread section 10A is measured with the laser displacement gage 
1,4, it inputs into a computer 16, and the RRO (Radial Run out: periphery should come down) wave of the 
Green tire 10 as shown in drawing 2 is extracted. 

[0039] As shown in drawing 1 and drawing 3 , the mold 21 A and 21 B of the 2nd page is formed in the 
vulcanizer 18 which vulcanizes the Green tire 10. In addition, two or more installation of the vulcanizer 18 
is carried out into works. 

[0040] At an average wave record process (the RFV average wave component (henceforth shaping factor 
wave) record process of a shaping factor, and RFV average wave component (henceforth vulcanization 
factor wave) record process of a vulcanization factor) As shown in drawing 3 , sequential loading 
arrangement of the three or more (this operation gestalt 4) Green tires 10 is carried out preferably at 
vulcanization mold 21 A of a vulcanizer 1 8, and vulcanization shaping of two or more [ of four vulcanization 
tires 22A, 22B, 22C, and 22D ] is carried out. The same activity is separately done also about vulcanization 
mold 2 IB. 

[0041] Four Green tires 10 rotate 90 degrees of the Green tire criteria locations T at a time on the basis of 
vulcanization criteria location 20A, such as the hoop direction criteria location of vulcanization mold 21 A, 
for example, a stencil location etc., respectively, and arrange them to vulcanization mold 21 A. 
[0042] The tire which this vulcanized in the condition of having made in agreement vulcanization criteria 
location 20A and the Green tire criteria location T, The tire vulcanized after vulcanization criteria location 
20A and 90 degrees of the Green tire criteria locations T had shifted, the tire vulcanized after vulcanization 
criteria location 20A and 1 80 degrees of the Green tire criteria locations T had shifted — and A total of four 
vulcanization tires (22A, 22B, 22C, 22D) of the tire vulcanized after vulcanization criteria location 20A and 
270 degrees of the Green tire criteria locations T had shifted are obtained. 

[0043] Next, it measures by the uniformity machine (not shown) of common knowledge of the RFV wave of 
four vulcanization tires 22A, 22B, 22C, and 22D, and the RFV wave of four duties is acquired. Each RFV 
wave is a contribution (N/mm) to the RFV wave =(RRO wave of shaping factor wave +Kx Green tire)+ 
vulcanization factor wave +epsilonK:RFV wave of a vulcanization tire. 

epsilon: a multiplier — namely, — RRO wave + vulcanization factor wave +epsilon of a RFV wave = 
(shaping factor wave + vulcanization factor wave)+Kx Green tire of a vulcanization tire .... formula (1) 
It can express. 

[0044] The shaping factor wave resulting from a forming cycle is offset by searching for the RFV wave of 
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four duties which make vulcanization criteria location 20A the starting point by the computer 1 6, and piling 
up these RFV waves. 

[0045] The RRO wave of each Green tire 10 varies one [ at a time ], and the average approximates it to zero 
in process of wave-like superposition. 

[0046] Namely, by making vulcanization criteria location 20A into the starting point, in the RFV wave of 
four vulcanization tires 22A, 22B, 22C, and 22D, if it asks for an average in piles, the vulcanization factor 
wave which is shown in drawing 5 and which makes vulcanization criteria location 20A the starting point 
like will be acquired. 

[0047] When a computer 1 6 performs data processing and it asks for an average in piles by making the 
Green tire criteria location T into the starting point, the RFV wave of four vulcanization tires 22A, 22B, 
22C, and 22D next, in process of the superposition of a RFV wave The vulcanization factor wave resulting 
from the vulcanization process of the Green tire 1 0 is offset shortly, and the shaping factor wave which 
makes the starting point the Green tire criteria location T as shown in drawing 4 is acquired. 
[0048] In addition, the Green tire criteria location T points out the specific part (for example, joint section of 
tread rubber) of the Green tire 10, and the bar code 24 (you may be other displays) is added here as a mark. 
[0049] The above-mentioned shaping factor wave and a vulcanization factor wave are computed by the 
computer 16 for every making machine and vulcanization mold, and are recorded on storage element 16A as 
known data, respectively. 

[0050] Next, how to ask for K (contribution of RRO of the Green tire 10 to a RFV wave) of said formula (1) 
is explained. Although Contribution K can be found in count from each RFV value, known data (a shaping 
factor, vulcanization factor), and each RRO value, generally the average is used using two or more Green 
tires 10. 

[0051] At a wave composition process, using a computer 16, the RFV wave component which spent and 
asked for Contribution K (unit: N/mm) the RRO wave ( drawing 2 ) of each Green tire 1 0 extracted at the 
RRO wave measurement process, the known shaping factor wave ( drawing 4 ) which is beforehand 
recorded on the computer 1 6 and which was mentioned above, and the vulcanization factor wave ( drawing 
5 ) of vulcanization mold 21 A are piled up, and a RFV composition wave is acquired. 

[0052] The superposition location where each wave-like synthetic wave (RFV), i.e., the wave amplitude of a 
vulcanization tire, serves as min as each wave can be shifted a predetermined include angle every to a hoop 
direction and it is shown in drawing 6 at a selection process (the axis of abscissa of the graph of drawing 6 
shows whenever [ angular relation / of a bar code 24 and vulcanization criteria location 2 OA ].) With this 
operation gestalt, RFV serves as min in the location where whenever [ angular relation / of a bar code 24 
and vulcanization criteria location 20A ] becomes 225 degrees. It chooses. 

[0053] At a vulcanization process, the bar code 24 given to the Green tire 10 with the bar code reader 28 

which it was set to the base 26 every [ which is controlled by the computer 16 ] Green tire, and the base 26 

rotated the Green tire 10 every Green tire, and was attached to the base 26 every Green tire is detected, and a 

computer 1 6 detects the location (include angle) of the hand of cut of the Green tire 1 0. 

[0054] And a computer 1 6 positions the hand of cut of the Green tire 1 0 on a base 26 every Green tire so 

that vulcanizing pan ON ****** obtained for [ of the Green tire 10 / every ] at the selection process may be 

suited. 

[0055] With a well-known loader (not shown), loading arrangement is carried out in the predetermined 
location of vulcanization mold 21 A, and the Green tire 10 positioned on the base 26 every Green tire is 
vulcanized after that. Moreover, the above process is performed also to mold 21 B. 

[0056] Thus, by the manufacture approach of the radial-ply tire of this operation gestalt, since the Green tire 
10 is positioned in the location where the RRO wave of each Green tire 10 to vulcanize is actually measured 
with the laser displacement gage 14, and the RFV wave amplitude of the vulcanization tire 22 serves as min 
to the hoop direction location of the selected vulcanization mold 21 A or 2 IB, it becomes possible to fully 
reduce the force variation of the radial direction of the vulcanization tire 22. 

[0057] In addition, although the bar code 24 was added to the specific part (for example, joint section of 
tread rubber) of the Green tire 1 0 as a mark with the above-mentioned operation gestalt, as long as detection 
by the sensor is possible as a mark, you may be marking other than a bar code. 
[0058] 

[Effect of the Invention] The RRO wave measurement process that the manufacture approach of the radial- 
ply tire of this invention measures the RRO wave of each Green tire, The average wave record process 
which acquires each of the RFV average wave component of the shaping factor for every making machine 
which fabricates the Green tire, and the RFV average wave component of the vulcanization factor for every 
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vulcanizer which performs vulcanization of the Green tire, and is recorded on a computer, The wave 
composition process of permuting the RRO wave for every one Green tire by the RFV wave component, and 
acquiring a RFV composition wave for each RFV average wave component of a shaping factor and a 
vulcanization factor in piles to this, The selection process which chooses the hoop direction location of the 
Green tire and the hoop direction location of vulcanization mold where a RFV composition wave amplitude 
serves as the minimum, Since it has the vulcanization process which arranges and vulcanizes the Green tire 
in vulcanization mold under the condition of having positioned the hoop direction location of the Green tire 
and the hoop direction location of vulcanization mold which were chosen at the selection process It has the 
outstanding effectiveness that the radial-ply tire which fully reduced the force variation of a radial direction 
can be manufactured. 

[Translation done.] 
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fttifr l Jfi lc isao 7 zfT )V ? -f o « JB*tt. 
[Ml#«6] JUPf«ftXgtC^^^^ , J->^<-\'^^^ 

y->*-f *B*ftS&ttD-^fc*tvrfTtott*£i 
£4£^£T£f!ji#Jl 1 75SMf*H 5 (Dffjfta* 1 EfcEtt 

[0 0 0 1 ] 
[0 0 0 2 ] 
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2 

[0 0 0 3 ] 

te> 4$fPl¥l - 1 4 5 1 3 5^4iffltcS6n*«t'5^ 
-^'Jx-ya cin^cogS 

[0 0 0 4] 3=fc, ^¥6- 1 8 2 9 0 3^Si:S 
6tl-5«fc, ^U->^-ft©RRO (Radial Run ou 
t:*MV<Z)<&n) &^£j»ttEH«9&K:»BU cn*> 

20 ^OjftWlSt»B8fty , J->*^ftORROil[ 
»TftfflLT^5^ RRO^TttttlSn^^mttS 

rft. u-r y ? ^a^y-vfi^isix 

£9, 3S»i:RFV (Radial Force Variat Ion : 

[0 0 0 5] fe43, ±EPBttSH»tfy-^S»litt. * 

[0 0-0 6] *KWtt±Ef^#Hl, l*m<D*<1 
•V <D 5 V 7 )VJ5\% CD 7 * — X A U X— ~> 3 > £ \Zl& 
30 MTZ> C <h#T * £ ^ yJJ^-f ir<75H5t*ffi€:»S C 

[0 0 0 7] 

[SWH^«?i*f *fc«>a)^S] it*^ 1 E«tf>#$893© 
R R O R R OSMtelii:^ ^U-> 

8l[HH©RFWJ9*»JBe»©ft^*flfc*b. 
E»-T*¥JSift»E«Xfid:, y»J — >*-firl*»«> 
^0 RROSMRFV$M»f:IiU ^niCrfc^^ 
H. fiP«H5H©#RFV3F^««flt»*«*iT, RFV 
^J«:KJgS:SSft»#fltXS<J:, RFV^tt*©IB 

$n/t^ , J->^'f + ©«-^[pna« ch snare— ;^ h cora 
jDa^^HrtJcEfiLiiPBt-rsiPSixai, *#-r« 

[0 0 0 8] ^iC> «*«ll:rd*©7yW'ft© 
50 HJB^tt«R9]-r«. 



3 

[0 0 0 9] m&miKW<DRW<DyV7JV*'f J r<Dm. 

[ooio) ¥^?s^f5ftxgT«/ &j&mmm 

[0 0 11] Stf^IlTil yj-^<+ORR 
@> U0«t»HO*RFW^«»JBS»ftafaT, RFV 
[0 0 12] »«X8Ttt, RFV£-jS89B©gi|SJ&*» 

[0 0 13] SpfiEIgTH* SiRXg T'lK^nfcRF 

[ooi4] cntc^o, ^s^nsfli©?*— 

X"> 3 > (RFV) ZftftlZtemLtcyzSTJl**!^ 
[0015] 2 K:E*©R W** 1 £Eft 

©^7;i^^©Bifi#ffifc43t>T\ mria^s^E 

U ftin«*<i*a>Sf»Sft£«ft©RF V$LMfr*>f& 
»HH«r««-ractfccfcO, *P«1£E©RF V¥i§& 

[0 0 16] g»*3l2 £Ett©7v7;i/:*-f i*© 

B&MSfcKHi-s. 

[0 0 17] n3»^2lcE*©7^7;l^-^©fiiB# 

«»©RF V»^6J*^SH*ffla"r*C:i*Cct 
MBBB©RFV¥^it»ii»*fl6ft4. 

[0 0 18] ±isrit»HHftffi«-r*fc»©aia 

[0 0 19] 8**5 3 lcE«©5e93tt, M3jt5ll£fcH 

FVjft*^&ln«BHft*a«-r*ilt«CcfcO, A»SB 
OR F V¥J3ifcf&fiK#S:ift»r * - 4: LT^ 

So 

[0 0 2 0] IB*JB3H82«(D7^7;U^-1'i'0 
[0 0 2 1 ] jR3ftfl3 fcE*©7S*7;l^*<&Bifi# 
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4 

STIt W**K!BT.e^43l*Ttt, 2* 
*a*ORFV«»^6JB*KH*«aT*^fc»CJ: 

mis© r f v m» w# ens. 

[0 0 2 2] fc43, ±ESPBSfiH£4B«TSfc«>©iPai 
r5Mir©1t>:/;i^te'>&:< <hfc2*"e«S^ 1t>7 P 

[0 0 2 3] ffi&m 4 KEM^JEWte* M*H 1 JiSfflf 
70 3 ©fana* i JSicK®© ^ y7;^-fto»a*S 

\z^x. ne?«tt«EKiitt, ap««3^2HK± 

l:»MHORFVWW«i»:«#U ttJWJKKE 
[0 0 2 4] ^IC, »*JH4{CE«0^^7^^-f+'0 
[0 0 2 5] B*a4i:B*fi!)7y7;W< -^©BiS* 

tt-ctt, aia«*«2aa±oiinaE^-^Hft*r"r*t# 

20 HH<DRFV¥*5«#«#€:tt»U «JS»tcE»"T 

So 

[0026] dti^cto, ftUoa*-;n«T«Bfcyu 

[0 0 2 7] M^Jg 5 l:fiiRO«W«, 1 

jRjg 4 coffijn^ i si-ess© ? V7)v?-i -vomm^m 

[0 0 2 8] W*JB5tCE«c©7^7;U^< -V© 

30 Bi6#*S£K9IT*. 

[0 0 2 9] W*a5^E«©^^7^>f^©Bit*' 

[0 0 3 0] {E*«fcD, *-f -VBJtxaTtt, ^-zi^pj- 

■^©^JAtfRROhf— ^fifii, anflre— ;pf©rro 
b&1iLn£tf-&TZ&5\zlfV-->9<1'*r&mm : E 

40 [0 0 3 1] ^U->^-f^©ffilAtfRROtr-^ffi« 
*7f;~$-frzb\zW->*?<Tr\Zrt-^— KfctfSPbTV* 
RRO£-^ft^£^Tfca6©-7-^>^ 
ft ^ »J - -f + fcMiifflinT* < * A*- u - 

[0 0 3 2] W*«6^E«E©56«ltt, M«JB 1 7)311 

5 ©ran** i miztmoy vt)V9^ \<ow^m 

K*tr>T, SPfi6xe^43^S5 r U->^-fi'©ffl*Ifilfi[ 
50 >^<^K#^Sfc«D--^43^TfTt>nSC:tS:» 
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[0034] se^o, ^-f+eifixe-rtt, yu-> 
* -f + « »p«E-=e— k ^sasEMr * «r tc ^ u - > * -f 

[0 0 3 5] i/U->^-f -frBS^ttlSSKSnfcyU- 

[0 0 3 6] 

1-B5 KfiEr? TRUSTS. 

[0037] hi K^snaaK, rro*»«j£xs 20 

[0 0 3 8] ^U->^-f-Vl 0A<h 

0. ^'J->*-f 0£— EH6S U— if« 
ffifffl 4T'hl/7 KB51 0A<h<&ffi«L£«!l5£U «ff 

10CDRRO (Radial Run out : ftm<D&tl) ft^£8£ 50 

&-rs. 

[0 0 3 9] HI, H3K^£n*«K, ^U->^-f 

tio sajft-rssptta i 8 iz\t, 2 m<o^—jv h 2 1 

A, 2 1 BtfttttSttTH*. UPSt«18«, X* 

SPR^-f^ORFV^^ (fitt&ffi 
-fircDRROft^) +JJDfS^HS^+ € 

[0 0 4 4] MP6I2 0 A*J6^t-r*4*»© 
RFVft»*«fffll6T*ft» Cltl^c^RF Vfttf2£ 

i^t^chCcto, jBS»ia»cfiH"r«)j*»HH 40 
ftje^ftiarrs. 

[0 0 4 5] i^<D^J->^-<tl 0(£>RROftJ£te 

[0 0 4 6] BPt3* tttt£9ffiil2 0A*»jfttl/T4 
*OlDS6^-f iT2 2 A, 22B> 22C, 22DG9RF 

So 

[0047] 6T«HE»aitff^» yu 50 



[0 0 4 0] ¥^S^ffiiSXS («»RFV?Q 

»*dc» (aTdt»SH*»i^5) esxsfecfctfin 
!Sgi<Z)RFV^iSM» (jaTMSBBftMSt^ 
5) ibsxs) Ttt, H3tc^$ns$n<, » 

0&UDift»l 8<DUDte^-^K2 lACMSkKfl 
KBU 4*©W^>ft2 2A, 2 2B> 22C, 2 

2Deup*«»-r-B- SPATE-;!/ K 2 1 BK^TfcSJ 
[0041] 4$©yu->^<tion -tn-enin 

fifc^E-JH* 2 1 A(0«*IrJS!P&K, MA.\iX?r>z/)V 
ffi«&£©SPtt£*P&«2 0 A£g*PUcLT^U->:* 
<tIMT^ 9 0 6 tJoHCbTlO*^-^ H 2 1 

[0 0 4 2] ZintCctO, Jtoa*«|Stt«2 0Aii/U- 

-f-fr, JP«.K*PH£«2 0 At^U->^<"VS2pffi^T 

12 0At^iJ->Htl¥filT^l 8 o° m 

fc*jB-nBn»anfc^-f -vaix, ap«g*PteM2 o At 
yu->^<^sepfi:HTi:^2 7 o° rnfcttffi-ejKJ 
^$n^^-r-vcD^ft4^<DSP?s^-r-v (2 2 a, 22 
b, 22 c, 2 2 d) w#e>n*. 

[0 0 4 3] 4*CDj!}Pffift^-f *V 2 2A, 2 2 B, 

22C, 2 2D0RFVW^ia©^7t^f^-7 
f>> (HS-fr-f) TMEU 4##(&RFV«»£?# 
So SRFVS^l 

M^^t^RFVjftf= («Ii«+KX^U- 
>^-f^CDRROft^) + UPf^@ftJ£+ £ 
K : RFVSfl;StSS4$ (N/mm) 

BP'S, 

• • • it (l) 

- > * -f ^smikm T £ * t l> T 4 ^OfiPfgE* -f *V 2 

2 A. 22B, 22C, 2 2 DOR F VIS^^IW 

(iyu->^<ti oo»D*xajceH-r*iip«Kis« 
Wfia^nt, H4i:^n^^'j->^<ts 

t * m £ t -r s h & ^n^ 0 
[0 0 4 8] &4s, yy— >*-f iriS*tt«Titt, y 

So 

[0 0 4 9] ±ea»KBtt»£ttttff HttJ»«. 
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[0 0 5 0 ] %l\z. ffirteic (D ok (rf v&mztt 

T^^U->^-r^ 1 0<DRRO<D'gr5-m 

WMS, JPfift^E) , ffl*©RROffi*>Sit* 
T****** -8i:litl[»®y'J->i'<ti 0*fflVi 

[0 0 5 1 ] BflteJfiJtXBTtt, 1 6 &m to. R 

ROfflt*iW3El8TSBtUfcfi^O^ , J->^<-\'l 0 
ORRO» (B2) fc***K UMfc : N/im) £» 
ttT#»fcRFV»»fiJc#£, 6(CfB^ 

Bre— ;i>F2 lA©in*SB»» (0 5) £&mte&t) 
itXRF V&fbWLM&'&Zo 
[0 0 5 2] a&IBTtt, ft«»*«*ffiJcBfffi«« 

inaE*<-V<o««G>«« (rfv) a^/htfr-sffite^ 
*?#teg (H6©y7 7©JBiH A— n-F2 4£in 
B£9ffiB2 0 AtWM^l/Tt^o 
flrai, A— 3-F2 4 &AnK£2pffiB2 OA 
W2 2 5° t^SttlTRFVd«/hd:a-5. ) t 

[0 0 5 3] MISTH yj— ^1 0*«Jf 

«i 6T«»an*yy->*-rir«#*2 6khi* h 

yu->^-r *v i o i:^$nt^5n-3- F 2 4a* 
tttastu bbbi 6tf{fv->*'f +1 ooeueagi 

[0054] fit, 6tt, yu— >^^r+ 1 

0 0 1 *e^a«?xsT» b nfc»n»ff Atna«td-& 5 

«fc-5fc, £/U->*-f+B##2 6±T5f«J — >*-f * 

1 ocDHife^rpicofig^^^fT'po 

[0055] yu->*>fir«**2 6±-C«fl[«»«>* 

•f) tctoTJO*^— JWF2 1 A0j9r£ttB££atEB 
F2 1 BlZttLTh'iftonZo 

[0 0 5 6] Z<D£vlZ. *nmm&<07zsT)V*'Cr 

oSifi^ffiTtt, ira«rr*fi*©^'J -V 1 ocd 

RRO*#*U— IfSEffifH 4TSHBt«JEL, 51^2 
n&jDtt^E— ;PH2 lA$ftli2 lBOHAmiW 
UiPlS^<t2 2 0RFVS»fiB^fl/]Ni&5fii 

2 207y7W[p]^7^-XA'JX->3 >£5fe#lC 
[0 0 5 7] ±E3IJ6J&88Tte* ^ l J->^<"V 
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8 

LTtt1r>*-TttBPllBttt»©T»nJi/X-3- FEU 
[0 0 5 8] 

[»«©»»] *»B©55>7;i'*<1raBB#tttt. 
fflirOi/'J — >^>f iTORROiS^SrfflSffir^RROjfi 

«SiORFV^$M», ^U->*-f+o» 
?3S£fT 5 r t (DiPBESHO R F V ^mft»A»(0 

fr***»U «»«fcE»T*¥*5l«»EftX8i:* 
70 ^'J->^<tl*SORRO»^RFV»«»l: 
^ni:«MB, jDaSSSo^RFV^^^^ 
/£#£ffi*UT, RFVftrt«»fc#*tt»^JiexS£:* 
R F V^j«ft»<0MB***<I>&fc£ ^ U->^-ft©H 

at, aKxa-eaKsnfc^u— >*-f-\ r o«*iRitt: 
■ t anst^-jp F t Lfcttffi© 

[BBOflWttKH] 

[01] *»93©--*lt«07^7^*-f J V'©Ba*j* 
[0 2] *»58Q-Slt«©7^7;^<t08H*S 

[03] &mw<D—mffi&W7i;7)v?^^<Dm:mj5fe 

0¥JS*»EBXB*^-*"«BR9BBT*S. 

[04] **98©— Jtis«©^^T;v^^-froBa*tt 

30 [0 5] 3«6««)5^7;w*>f-\'<oBa*tt 

[06] 4f»J— >*-f"V l*i(DRRO«i:f4$K 
*»»T#6ntRFVft»i» dc«BHtt«t. in?5^ 

1 0 ^'J->^-f -fr 

i 4 u- tf^atf 

1 6 

1 6 A EBB?" 
40 i 8 flnffift*! 

2 1 A JPffiS^—^K 
2 1 B iJDfo?t^e — )V F 
2 0 A *D?fii<i«g^ 

22 tmzfr 

2 4 A-3— F 

2 6 ^'J->*-f^B£# 

2 8 A-D-H'J-^- 
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16] 




90 180 270 360 

3E*-f ^An(i«0 (deg) 



F^-A(#^) 4F202 AA45 AH20 CA21 CB01 CU01 
CU20 

4F203 AA45 AH20 DA11 DB01 DC01 
DL10 
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